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Claims Listing 



1 1 . (Currently Amended) A method of controlling a biological wastewater 

2 treatment process, comprising: 

3 A. in at least one treatment tank containing wastewater and having 

4 associated therewith at least one device to supply an increasing and 
1 5 decreasing flow of oxyaen-contalnina gas and/or wastewater into the 

6 tank , conducting a biological process wherein the need for oxygen in 

7 the process repeatedly increases and decreases during the process. 

8 su pporting the process supported, at least in part [[,]] by 

9 introducing the oxygen-containing gas into the wastewater in the form 

10 of bubbles provided in the wastewater by a gas supply system, and 

11 causing at least a portion of the oxygen in the [[said]] bubbles to 

12 dissolve in the wastewater and at least a portion of the dissolved 

13 oxygen to be consumed by the biological process 

14 1 . wherein the oxygen so dissolved may represent an excess 

15 or a deficiency relative to the oxygen consumed by the 

16 biological process, and 
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17 2. wherein at least one gas collection member is positioned m 

18 th e tr e atm e nt tank to receive offgas representing gas from said 

19 bubbles that has not been dissolved into the wastewater; 

20 [[B.]] C controlling the operation of the biological process with a control 

21 system that, as the process operates, exercises continuing control 

22 over the process at least partially in response to 

23 1 offgas measurements[[,]] that are taken by the control 

24 system from the offgas collected in the gas collection member 

25 and that are correlative with changing amounts th e amount of 

26 one or more gases in the offgas^[[;]] and 

27 2. DO data correlative with varying DO levels in the 

28 wastewater and/or performance data correlative with varying 

29 ability of the gas supply system to transfer oxygen to the 

30 wastewater 

31 [[C.]]D^ utilizing said measurements and data obta i n e d through said 

32 m e asur e m e nts to provide, in the control system, for th e vary i ng 

33 amounts of consumpt i on of oxyg e n that occur i n th e b io l og i ca l 

34 process, control values, [[or]] which may be components of control 
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35 values, that chang e i n r e sponse to, whi le r e main i ng corr e lative w i th, 

36 such vary i ng amounts of oxyg e n consunfiption, and g e n e rat i ng 

37 contro l s i gnals based on the changing contro l va l u e s or components 

38 and which include 

39 1 ■ first control values, comprising requirements control values. 

40 that change in response to. while remaining correlative with. 

41 the need for oxygen in the process, and 

42 2. second control values, comprising DO control values and/or 

43 performance control values that change in response to. while 

44 remaining correlative with, respectively. DO levels in the 

45 wastewater and/or the varying ability of the gas supply system 

46 to transfer oxygen to the wastewater: and 

47 E. deriving, in the control system, utilizing said first and second 

48 control values, control signals for adjusting said at least one device. 
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1 2. (Currently Amended) A method of controlling a wastewater treatment 

2 process , compr i s i ng: according to claim 1 wherein the control system 

3 A. — in at least one treatment tank containing wast e water, conduct i ng 

4 a bi o l og i cal proc e ss compr i s i ng suspended growth a e rat i on i n wh i ch 

5 b i olog i ca l breakdown of susp e nded and/or dissolved waste material 

6 pr e sent i n th e wastewater i s support e d, at l e ast in part, by 

7 introduc i ng oxygen-conta i n i ng gas into th e wast e wat e r in th e form of 

8 bubb le s prov i ded in th e wast e water by a gas supply syst e m, which 

9 bubb le s r i s e through at le ast a portion of the d e pth of th e wast e wat e r 

10 in th e d i r e ct i on of i ts upp e r surfac e , and causing at l e ast a port i on of 

11 the oxygen in said bubb le s to d i ssolve i n the wast e water and at least 

12 a portion of the d i sso l v e d oxygen to be consumed by the biolog i ca l 

13 process 

14 — wher e in th e oxyg e n so d i sso l ved m ay compris e an e xc e ss 

15 or represent a d e fic i ency relative to the oxyg e n consum e d by 

16 th e bio l og i ca l process, and 

17 2: — wher ei n at least on e gas co l l e ction memb e r i s positioned to 

18 r e c ei ve offgas r e pr e s e nt i ng gas from said bubbles t h at has not 

19 been d i ssolve[[ e ]]d i nto th e wast e wat e r; 
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20 B-. — controlling th e op e ration of th e proc e ss w i th a contro l syst e m 

21 that, as th e proc e ss op e rat e s, exercises continuing control over the 

22 introduction of wast e water into the proc e ss and/or ov e r th e quantity 

23 amount of gas discharged into the tank and reoeatedlv increases and 

24 decreases that amount, during the process, as the need for oxygen 

25 varies, and the control signals derived in the control system are 

26 based at least in part on offgas measurements. DO data and 

27 performance data and are utilized to control the amount of gas 

28 discharged into the tank through said gas supply system , at least 

29 part i a ll y i n respons e to measurements of the offgas, taken by th e 

30 contro l syst e m, that ar e corr e lat i v e w i th the amount of one or mor e 

31 gases in the offgas; and 

32 & — ut i liz i ng data obta i ned through sa i d measurem e nts to prov i d e , i n 

33 th e contro l syst e m, control va l u e s wh i ch ar e at l east in part 

34 corr e lat i v e with changing needs for the supply of d i sso l ved oxyg e n to 

35 th e wastewater as determ i ned by the control system at least part l y on 

36 th e bas i s of such data . 

1 3. (Currently Amended) A control Gontrd system apparatus for 

2 controlling a biolog i cal wastewater treatment process, compr i s i ng 
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3 apparatus that comprises at least one tank to contain and treat wastewater 

4 in a biological process, at least one device to supply an increasing and 

5 decreasing flow of an oxygen-containing gas into the wastewater to 

6 support the process, a oas supply system to introduce the oas into the 

7 wastewater as bubbles and cause at least a portion of the oxygen in the 

8 bubbles to dissolve in the wastewater and be at least partly consumed by 

9 the process and [[A.]] at least one gas collection member[[,]] positioned tfr 

10 at le ast one wastewater processing tank i n which th e b i o l og i cal process i s 

11 conducted, to co ll ect from the wast e water i n th e proc e ssing tank, to 

12 receive offgas r e pr e sent i ng at l east a portion of oxyg e n-contain i ng gas that 

1 3 has b ee n introduc e d into but not d i ssolved in from the wastewater, said 

14 control system comprising the combination of : 

15 [[B.]] A, at least one m e asuring d e vice compr i s i ng at l e ast on e gas 

1 6 detector that i s conn e cted with the gas collection m e mber and that 

17 can take offgas measurements and ther e by prov i de data ind i cativ e of 

18 th e amount correlative with varying amounts of at least one gas tn-the 

19 offgas collected in [[by]] the gas collection member, [[and]] 

20 a at least one DO (dissolved oxygen) detector that, when in 

21 contact with the wastewater in the tank, can take DO measurements 

22 of the DO levels of the wastewater, and 
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23 C. at least one controller 

24 1^ which i s conn e ct e d with th e measur i ng d e vic e , which 

25 d e f i nes, for th e varying amounts of consumpt i on of oxyg e n that 

26 occur i n th e b i olog i ca l process, control va l u e s, or components 

27 of control valu e s, that chang e in r e sponse to, wh i l e remain i ng 

28 corre l at i v e w i th, such vary i ng amounts of oxyg e n consumpt i on, 

29 wh i ch contro l l e r gen e rates control s i gnals bas e d on th e control 

30 va l u e s or components contains or has access to code which 

31 the controller can utilize with the offaas measurements and DO 

32 measurements to provide, in the control system, varying control 

33 values, which may be components of control values, that are 

34 a. at least in part correlative with repeatedly fluctuating 

35 requirements for oxygen-containing gas flow to sup port 

36 the biological process and 

37 b. at least in part correlative with such varying positive or 

38 negative adjustment of the oxygen-containing gas flow as 

39 may be needed to cause the wastewater DO levels to 

40 move toward, return to or be maintained at a target value. 

41 and 
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42 2. which derives control signals, based at least in part on said 

43 control values, to which the at least one device is responsive . 

1 4. (Currently Amended) A control system accordino to claim 3 wherein 

2 the at least one controller contains or has access to additional code which 

3 the controller can utilize with performance data to provide, in the control 

4 svstem. varying additional control values, which may be components of 

5 control values, correlative with the varying ability of the gas supply system 

6 to transfer oxygen to the wastewater, and wherein the additional code is 

7 configured to apply the additional control values in combination with the 

8 first-mentioned control values in deriving the control signals for contro lli ng 

9 wast e wat e r tr e atm e nt apparatus of th e typ e that compris e s at le ast on e 

10 ta n k for conduct i ng a bio l og i ca l proc e ss compr i s i ng susp e nded growth 

11 aeration on wast e wat e r, a gas supply syst e m for i ntroduc i ng oxyg e n" 

12 conta i n i ng g as i nto the wast e water i n the form of bubb l es and causing at 

13 l e ast a port i on of th e oxygen in sa i d bubbles to d i ssolve i n th e wastewat e r 

14 and at l east a port i on of the d i ssolved oxyg e n to b e consum e d by th e 

15 biolog i ca l proc e ss, wher e in the oxyg e n so d i sso l v e d may compris e an 

16 exc e ss or r e pr e sent a d e f i ciency r el at i v e to th e oxyg e n consum e d by th e 

17 bio l ogical proc e ss, and wher ei n at le ast one gas co lle ct i on m e mber i s 

18 pos i t i on e d to r e c ei ve offgas r e pres e nting gas from bubbl e s that hav e not 
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18 r e pr e s e nt i ng gas from bubbl e s that hav e not b e en not dissolv e [[ e ]]cl i nto 

19 th e wast e wat e r; said control syst e m comprising: 

20 A. — at l e ast on e gas detector that can take m e asurem e nts of the 

21 amount of at l east on e gas co lle ct e d in th e gas co l l e ct i on m e mb e r, 

22 & — at least one DO (disso l ved oxygen) det e ctor hav i ng a probe that, 

23 wh e n i n contact with the wast e wat e r i n the tank, can tak e 

24 m e asur e m e nts of the DO l evel of the wast e water, and 

25 B: — at l e ast on e control le r conta i ning or hav i ng access to cod e which 

26 th e control l er can ut il ize with said measurem e nts to provid e , in th e 

27 control syst e m, control va l ues wh i ch are at l e ast i n part corr el ativ e 

28 w i th chang i ng needs for th e supply of dissolv e d oxyg e n to the 

29 wastewater. 
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